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WHAT IS CLAIMED IS: 

1. A method of cutting tunnels in hard rock, 

comprising the steps of: 

(a) providing a wheel-like cutterhead assembly means 
for cutting said hard rock, said cutterhead assembly means 
having a substantially horizontal axis of rotation and 
having multiple peripherally mounted rolling cutter units 
each rotatable about its own axis? 

(b) while rotating said cutterhead assembly means 
about its substantially horizontal axis, plunging said 
rotating cutterhead assembly means forwardly into the hard 

rock work face; 

■ ( C ) while rotating said cutterhead assembly means 
about its substantially horizontal axis, sweeping said 
rotating cutterhead assembly across said hard rock work 
face, the rolling cutter units on the cutterhead assembly 
means being rotated about their respective axes by contact 
with the work face and making substantially helical cuts 
in the work face in the course of transiting, the work 
face, such sweeping action and cutterhead assembly means 
rotation continuing until the cutterhead assembly means 
has transited completely across the work 'face; ^ . 

(d) while rotating said cutterhead assembly means 
about its horizontal axis, plunging the rotating 
cutterhead assembly means forwardly into the hard rock 

25 work face; 

. (e) while rotating said cutterhead assembly means 
about its substantially horizontal axis, sweeping said 
rotating cutterhead assembly means back across the hard 
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rock work face, such sweeping action and .cutterhead 
assembly means rotation continuing until the rotating 
cutterhead assembly means has transited completely across 
the hard rock work face; and 

(f.) repeating steps (b), CO, (d), and (e) above. 

2. The method of claim 1, wherein said cutterhead 
assembly means is rotated at a selected rotation rate to 
give a peripheral velocity of about 400 to 800 feet (120 
to 240 meters) per minute. •• 

3. The method of claim 1, wherein said rotating 
cutterhead assembly means. is plunged forwardly into said 
hard rock work face until the plunge depth is about 0. 1 to 
4 inches (0.25 to 10 cm). 

4. The method of claim 2, wherein said cutterhead 
: assembly means has a radius of about 36 to 84 inches 

(90 to 215 cm). 

5. The method of claim 3, wherein said cutterhead 
assembly means has a radius of, about 36 ±o 84 (90 to 
215 cm) inches, and each rolling cutter unit is a disc 
cutter having a diameter of about 10 to 18 inches (25 to 

5 45 cm). 

6. The method of claim 2, comprising sweeping the 
cutterhead assembly horizontally in steps (c) and (•). 

7. The method of claim 3, comprising sweeping the 
cutterhead assembly horizontally in steps (c) and (e). 
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8. A method of cutting mining tunnels in hard rock, 

comprising the steps of: 

(a) providing a wheel-like cutterhead assembly means 
for cutting said hard rock, said cutterhead assembly means 

5 having a horizontal axis of rotation and having multiple 
peripherally mounted disc-like cutter units; 

(b) rotating said cutterhead assembly means about 
its horizontal axis at a selected rotation rate to give a 
selected peripheral velocity; 

10 (c) plunging said rotating cutterhead assembly means 

forward into said hard rock until a selected plunge depth 
"is achieved; 

(d) sweeping said rotating cutterhead assembly means 
sideward in a first horizontal direction through said hard 
15 rock at a selected sweep rate until a selected width of 

cut is achieved; 

(e> plunging said rotating cutterhead assembly means 
> forward into said hard rock until a selected plunge depth 
is achieved ; 

20 (f) sweeping said rotating cutterhead ' assembly means 

sideward in the other horizontal direction through said 
bard rock.at a selected sweep rate until a selected width 

of cut is achieved; and 

<g> then repeating steps CO, (d), (e), and (f). 

9. The method of claim 8 wherein said peripheral 
velocity is between about 400 to 800 feet (120 to 240 
meters) per minute. 

. 10. The method of claim 8 wherein said plunge depth 
is between about 0.1 to 4 inches (0.25 to 10 cm). 
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11. The method of claim 8 wherein said sweep rate is 
between about 5 to 120 inches (13 to 300 cm) per minute. 

12. The method of claim 8 wherein the ratio between 
the sweep rate and the cutterhead rotation rate is .between 
about 1.25 to 4.5 inches (3.2 to 11.5 cm) per revolution. 

13. A method of cutting mining tunnels in hard rock, 

comprising the steps of: 

(a) providing a wheel-like cutterhead assembly means 

for cutting said hard rock, said cutterhead assembly means 

5 having a horizontal axis of rotation and having multiple 
peripherally mounted disc-like cutter units; 

(b) rotating said cutterhead assembly means about 
its horizontal axis at a selected rotation rate to give a 
peripheral velocity between about 400 to 800 feet (120 to 

10 240 meters) per minute; 

(c) plunging said rotating cutterhead assembly means 
forward into said hard rock until a plunge depth between 
about 0.1 to 4 inches (0.25 to 10 cm) is achieved; 

(a) sweeping said rotating cutterhead assembly means 
15 sideward in a first horizontal direction through said hard 
rock at a sweep rate between about 5 to 120 inches (13 to 
300 cm) per minute wherein the ratio- between the sweep 
rate and the cutterhead rotation rate is between about 
1.25 to 4.5 inches (3.2 to 11.5 cm) per revolution, until 
20 a selected width of cut is reached; 

(e) plunging said rotating cutterhead assembly 
means forward into said hard rock until a plunge depth 
between about 0.1 to 4 inches (0.25 to 10 cm) is 
achieved; 
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(f ) sweeping said rotating cutterhead assembly means 
sideward in the other horizontal direction through said 
hard rock at a sweep rate between about 5 to 120 inches 
(13 to 300 cm) per minute wherein the ratio between the 
sweep rate and the cutterhead rotation rate is between 
about 1.25 to 4.25 inches (3.2 to 11.5, cm) per revolution, 
until a selected cut of width is achieved; and 

(g) then repeating steps (c), (d), (e), and (f). 

14. A method. of cutting tunnels in hard rock, 

comprising the steps of: 

(a) providing a wheel-like cutterhead assembly means 
for cutting said hard rock, said cutterhead assembly means 
having a substantially horizontal axis of rotation and 
having multiple peripherally mounted rolling cutter units 
each rotatable about its own axis; 

(b) while rotating said cutterhead assembly means 
about its horizontal axis, plunging said rotating 
cutterhead assembly means f orwardly into the hard rock 
work face; 

(c) while rotating said cutterhead assembly means 
about its substantially horizontal axis, ^sweeping said 
rotating cutterhead assembly across said'hard rock work 
face, the rolling cutter units on the cutterhead assembly, 
means being rotated about their respective axes by contact 
with the work face and making a substantially helical cut 
in the work face in the course of transiting the work 
face, such sweeping action and cutterhead assembly means 
rotation continuing until the cutterhead assembly means 
has transited completely across the work face; 
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C « while rotating said cutterhead assembly means 
aDO ut its horizontal axis, plunging the rotating 
cu tterhead assemoly means fcrwardly into the hard rock 

25 work face; ■ 
,., stopping the rotation of said cntterhead 

..>„>„ rotating said cntterbead assembly 
assembly means and then rotating sa 

^ans in the reverse direction of rotation; 

,f , »hil. rotating said cntterhead assembly means 
30 abont its substantially horisontal «is. s»eepin 9 said 
rotatin, cntterhead assembly »»ans bscb 
rocs -or, face, sncb sweeping action 'and cutterbe, 
,„ OTbl y rotation continue entil the rotstin, 

transited completely across 
cutterhead assembly means has transited 

35 the hard rock work face; and 

(g) repeating steps <*>, (•> and (£) above. 

15 T he method of claim 14, wherein said cutterhead 
asS embi; means is rotated at a selected 
give a peripheral velocity of about 400 to 800 feet C120 
to 240 meters) per minute. 

u Tbe metbod of claim l«, «berein said rotating 

„„» ia plunged for»ardly into said 
cntterhead assembly means is P . .„ 

^rd room .or* face until the plonge depth is abont 0.1 

4 incbes (0.25 to 10 cm). 

„ Tbe method of claim 15, herein said cntterbead 
...embly means bas a radios of abont 35 to U incbes W . 
to 215 cm). 
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18. The method of claim 16, wherein said cutterhead 
. assembly has a radias of about 36 to 84 inches (90 to 

215 cm), and each rolling disc-like cutter unit is a disc 
cutter having a diameter of about 10 to 18 inches (25 to 
5 45 cm). 

19. The method of claim 15, comprising sweeping the 
- cutterhead assembly horizontally in steps (c) and (f ). 

20. The method of claim 16, comprising sweeping the 
cutterhead assembly horizontally in steps CO and (f). 

21. A method of cutting mining tunnels in hard rock, 

comprising the steps of: 

(a) providing a wheel-like cutterhead assembly means 
for cutting said hard rock, said cutterhead assembly means 

5 having a horizontal axis of rotation and having multiple 
peripherally mounted disc-like cutter units; 

(b) rotating said cutterhead assembly means about 
its horizontal axis at a selected rotation rate to give a 
selected peripheral velocity? 

10 (c) plunging said rotating cutterhead assembly means 

forward into said hard rock until a selected plunge depth 
is achieved; 

(d) sweeping said rotating cutterhead assembly means 
sideward in. a first horizontal direction through said hard 

15 rock at a selected sweep rate until a selected width of 

cut is achieved; 

(e) plunging said rotating cutterhead assembly means 
forward into said hard rock until a selected plunge depth 
is achieved; 
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(f ) stopping the rotation of said cutterheaa 
assembly means and then rotating said cutterhead assembly 
means in the reverse direction of rotation? 

(g) sweeping said rotating cutterhead assembly means 
sideward in the other horizontal direction through said 
hard rock at a selected sweep rate until a selected width 
of cut is achieved; and 

(g) then repeating steps (e), (f), and (g). 

22. The method of claim 21 wherein said peripheral 
velocity is between about 400 to 800 feet (120 to 400 

23. The method of claim 21 wherein said plunge depth 
is between about 0.1 to 4 inches (0.25 to 10 cm). 

24. The method of claim 21 wherein said sweep rate 
is between about 5 to 120 inches (13 to 300 cm) per 
minute. 

25. The method of claim 21 wherein the ratio between 
the sweep rate and the cutterhead rotation rate is between 
about 1.25 to 4.5 inches (3.2 to 11.5 cm) per revolution. 

26. A method of cutting mining tunnels in hard rock, 
comprising the steps of: 

(a) providing a wheel-like cutterhead assembly means 
for cutting said hard rock, said cutterhead assembly means 
having a horizontal axis of rotation and having multiple 
peripherally mounted disc-like cutter units? 

(b) rotating said cutterhead assembly, means about 
its horizontal axis at a selected rotation rate to give a 
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peripheral velocity between about 400 to 800 feet (120 to 

240 meters) per minute; 

«c) plunging said rotating cutterhead assembly means 
forward into said hard roc* until a plunge depth between 
about 0.1 to 4 inches (0.25 to 10 cm) is achieved; 

W , sweeping said rotating cutterhead assembly means 
sideward in a first horizontal direction through said hard 
roc. at a sweep rate between about 5 to 120 inches (13 to 
300 cm) per minute wherein the ratio between the sweep 
rate and the cutterhead rotation rate is between about 
■ x.25 to 4.5 inches (3.2 to 11.5 cm) per revolution, until 
a selected width of cut is reached; 

Ce) plunging said rotating cutterhead assembly 
me ans forward into said hard rode until a plunge depth 
between about 0.1 to 4 inches (0.25 to 10 cm)- 
achieved; 

lf ) stopping the rotation of said cutterhead 

* fh» n rotating said cutterhead assembly 
assembly means and then rotating 

Beans in the reverse direction; 

(g) sweeping said rotating cutterhead assembly means 
sideward in the other horizontal direction through sa.d 
n ard roc, at a sweep rate between about 5 to 120 inches 
U3 to 300 cm) per minute wherein the ratio between the 
sweep rate and the cutterhead rotation rate is between^ 
about 1.25 to 4.25 inches (3.2 to U.5 cm) per revolution 
until a selected cut of width is achieved; and 

(h ) then repeating steps (e>, (f>, and (g). 
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27 a mobile mining machine for cutting mining 
tunnels in hard ro* by horizontal sweeping movements, 
comprising s 
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(a) a wheel-like cutterhead assembly means for 
cutting said hard rock, said cutterhead assembly means 
having a substantially horizontal axis of rotation and 
having multiple peripherally mounted rolling cutter 
units; 

(b ) rotation means for rotating said cutterhead 
assembly means about its horizontal axis; 

CO boom assembly means for supporting said 

cutterhead assembly means; 

(A) boom carriage means for supporting said boom 

assembly means; 

(e > sweep means mounted on said boom carriage means 
for sweeping said boom assembly means and said cutterhead 
assembly means horizontally from side to side; 

( f > base frame means for slidably supporting said 

boom carriage means; 

cg , thrust means mounted on said base frame means 
for thrusting forward said boom carriage means, said boom 
assembly means, and said cutterhead assembly; 

(h ) holding means mounted on said base" frame means 
for holding said base frame means stationary when said 
thrust means is thrusting forward said boom carriage means 
and when said sweep means is sweeping said cutterhead 
assembly means from side to side; and 

(i , transport means for transporting said base frame 

means . 

28. The mobile mining machine of claim 27 further 
comprising: 
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^ reL.1 Beans for re,ovin 9 cut roc* fro said 
cutterhead assembly means. 

29 , The mobile mining machine of claim 28 wherein 
said mudc removal means further comprises a mudc apron 
m eans and conveyor means for- conveying the cut roc, away 
from said cutterhead assembly means. 

30 The mobile mining machine of claim 27. wherein 
said rolling cutter units are disc cutters about 10 to 18 
inches (25 to 45 cm) in diameter. 

: 31 The mobile mining machine of claim 27 wherein 
said sweep means mounted on said boom carriage means 
compr ises hydraulic cylinders means mounted on said boom 
carriage means. 

„■ The sobile sdnin, -chins of cl.i» 27 wher.in 
..id tut »=an. -ousted on said base fra»s «».»s. 
cerises hydraulic cylinder -ass counted on said bass 
frame means. 

33 The sobile Binis, »acbise of cUi» 27-wb.rein 
.aid holding «.ss »o=»t^ on said bus. ft. — 
c „rises hydraulic ,ripper cylinder "sans counted on sard 

base frame means. 

34 Ths cobile »inis, .schise of clai. 27 *srein 
aaid transport cans for transport!,, said has. fra»e 
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35 The mobile mining machine of claim 27 
actional* comprising roof support means mounted on said 
boom carriage means. 

36 A mobile mining machine for cutting mining 
tnnnels in hard roc, by horizontal sweeping movements and 
vertical ranging movements, comprising: 

(a) a wheel-like cutterhead assembly means for 
cutting said hard rod:, said cottiM assembly means 
having a substantially horizontal axis of rotation and 
having multiple peripherally mounted rolling cutter 
units; 

(b) rotation means for rotating said cutterhead 
assembly means about its horizontal axis; 

«o> outer boom assembly means for supporting sa.d 

cutterhead assembly means; 

(d) inner boom assembly means for supporting said 

outer boom assembly means; 

,., !BepKUS -»i«a» *~ «— — 

neM s for sweeping said — *--?-»»—• 
cebterbead ...»*17 means hcrl.ont.Uj from side to srde, 
(£) boom carriage means for supporting said xnner 

boom assembly means; 

(g , lift means mounted on said boos, carriage means 
for vertically lifting said inner boo. assembly means, 
seid enter boom assembly, and said cutternead assembly, 
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<„, „ass fe- ma* 'or sl iaaW.suop=rti» 9 said . 
boom carriage means; 

on said base frame means 
(i) thrust means mounted on saw d 

5 • * ™a said boom carriage means, said inner 

for thrusting forward saia oouw 

kiv said outer boom assembly, and said 
boom assembly, saia ouu= 

cutterhead assembly? 

. n qai a base frame means 
(j) holding means mounted on said 

£ or holding said base frame means stationary when said 
30 for £ ^ carriage 

thrusting means xs thrusting s . 

, v. «iri sweep means is sweeping said 
means and when said sweep me 

4. ™=» a n« for transoortxng saia 

35 . means. 

comprising: aid 
fflU c* removal means for removing cut roc* 

cutterhead assembly means. 

38 ». .ail. -chin, of cl.i. 37 

assembly means. 

inches (25 to 45 cm) in diameter. 
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40. The mobile mining machine of claim 36, wherein 
said sweep means mounted on said inner boom assembly means 
comprises hydraulic cylinder means. 

41. The mobile mining machine of claim 36, wherein 
said lift means mounted on said boom carriage .means 
comprises hydraulic cylinder means for lifting vertically 
said inner boom assembly means. 

42. The mobile mining machine of claim 36, wherein 
said thrust means mounted on said base frame means 
comprises hydraulic cylinder means mounted on said base 
frame means for thrusting forward said boom carriage 

5 means ...... 

43. The mobile mining machine of claim 36 wherein 
said holding means mounted on said base frame means 
comprises hydraulic gripper cylinder means for holding 
said base frame means stationary when said thrust means is 
5 thrusting forward said boom carriage means and when said 
sweep means is sweeping said cutterhead assembly means 
from side to side. 

s 

44. The mobile mining machine of claim 36 wherein 
said transport means for transporting said base frame 
means comprises crawler means mounted on said base frame 



means . 



45. The mobile mining machine of claim 36 
additionally comprising beam erector means mounted on said 
inner boom assembly means. 

r 
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